The first Pb(n, n'x) data (at 65 MeV) are compared to earlier (61)(62)(63)(64)(65)(66) i.e. , with the ratio of neutron to proton matrix elements M"/M"(N/Z. Nuclear probes which exhibit diferent sensitivities ' to neutrons and protons can be used to determine the isospin structure of nuclear transitions. For example, pions at energies near the h, resonance and 60-65-MeV nucleons have t "/t, +, = t + /t,-~= 3 andt~, /t""= t"p/t~~= 2-3, respectively, and so tt /tt+ and p/n cross-section ratios can be used to obtain a measure of M"/M~. Nucleons at these energies, in fact, penetrate the interior of the nucleus better than pions in the 6, region.
PACS numbers: 24.30.Cz, 21.60.Jz, 25.40.Fq, 27.80.+w The study of giant resonances (GR's) in nuclei has progressed significantly in recent years. ' This eAort has been aided mightily by the availability of a large variety of probes. This variety is essential for obtaining a complete picture of nuclear excitations. The results of the work on GR's are of fundamental importance for understanding both structure and reaction aspects of nuclear dynamics.
Both collective and microscopic nuclear structure models indicate that the giant quadrupole resonance (GQR) in neutron-excess nuclei is consistent with or somewhat more isoscalar than the hydrodynamic limit, i.e. , with the ratio of neutron to proton matrix elements M"/M"(N/Z. Nuclear probes which exhibit diferent sensitivities ' to neutrons and protons can be used to determine the isospin structure of nuclear transitions. For example, pions at energies near the h, resonance and 60-65-MeV nucleons have t "/t, +, = t + /t,-~= 3 andt~, /t""= t"p/t~~= 2-3, respectively, and so tt /tt+ and p/n cross-section ratios can be used to obtain a measure of M"/M~. Nucleons at these energies, in fact, penetrate the interior of the nucleus better than pions in the 6, region.
Here we report data from the first measurements of (n, n'x) spectra for natural Pb taken at 65 MeV. These are compared with earlier 61-66-MeV Pb(p, p'x) data ' to obtain information on M, /M~in the region of the GQR. This work is motivated by recent studies of 162-MeV tt and tr+ scattering on '' Sn (Refs. 9 V(e have measured C, CH2, ""Fe, and ""Pb elastic and (n, n'x) continuum diA'erential cross sections at 65 MeV. The results for Fe, which indicate ct(n, n'x)/tT(p, p'x) =1 have been reported earlier. ' Here we focus on the Pb(n, n'x) measurements.
The neutron beam of =1.1 MeV FWHM was produced by Li(p, n) Be and collimated and monitored as has been described elsewhere. ' The neutron-detection system uses a large-area CH2 We note that the background subtraction necessary for analysis of the GQR has been performed in the standard way for both the nucleons and the pions. However, the nucleon GQR analysis depends more sensitively on this subtraction. Thus in this paragraph we digress to discuss the implications of the (curious and not yet understood) fact that the ratio of the cross sections in the adjacent continua for both sets of isospin-partner probes is similar to their ratios for the GQR. In the case of the nucleon probes, the continuum ratio is consistent with a one-step quasielastic model with neutron to proton excitations in the reasonable ratio of N/Z. If the continuum for the nucleons were treated with the same one-step quasielastic continuum model, but with the ratio of neutron to proton excitations taken to be 3.8, as found in the pion work, then the a(n, n'x) continuum cross sections '' Sn. In summary, the first (n, n'x) data at 65 MeV have been compared to earlier (p, p'x) 
